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TITLE OF THE INVENTION 

AUDIO POWER AMPLIFYING APPARATUS AND METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2001-13450, filed March 
15, 2001, in the Korean Industrial Property Office, the disclosure of which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to audio signal processing, and more particularly, to an 
apparatus and method that amplifies the power of an audio signal. 

Description of the Related Art 

[0003] An example of many conventional audio power amplifiers that amplify the power of an 
audio input signal is an AF Power Amplifier (Split Power Supply) such as the STK4112II 
(hereinafter called a "conventional audio power amplifier"), which is a thick film hybrid integrated 
circuit (IC) amplifier manufactured by Sanyo Electric Co. Ltd. 

[0004] The conventional audio power amplifier uses a high supply voltage when the level of 
an input audio signal is high, and a low supply voltage when the level of the audio signal is low 
so as to reduce power consumption required to amplify the power of the audio signal. For this 
purpose, a separate comparator is needed. The comparator determines the level of an input 
audio signal. Due to the comparator, the conventional audio power amplifier is expensive to 
manufacture, severely distorts the amplified audio signal, and causes high frequency noise to 
be produced due to the switching noise of the comparator, which may occur in switching and 
outputting different comparison results for each input audio signal. 

[0005] Although the conventional audio power amplifier described above switches the supply 
voltage to only two levels according to the level of the audio signal, the amplifier may switch the 
supply voltage to more than two levels. In this case, additional comparators are needed, which 
aggravates the above problems due to the presence of the multiple comparators. 
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SUMMARY OF THE INVENTION 

[0006] To solve the above and other problems, it is an object of the present invention to 
provide an audio power amplifying apparatus that linearly selects a supply voltage having a 
level proportional to the level of an audio input signal without using a comparator and to amplify 
the power of the audio input signal using the selected supply voltage. 

[0007] It is another object of the present invention to provide an audio power amplifying 
method performed by the audio power amplifying apparatus. 

[0008] Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] In order to achieve the above and other objects, an audio power amplifying apparatus 
according to an embodiment of the present invention includes first through B-th power 
amplifying terminals, each of which power-amplifies an input alternating current (AC) audio input 
signal and outputs the power amplified result as an audio output signal. 

[0010] According to another embodiment of the present invention, the b-th amplifying 
terminal (1 < b < B) of the audio power amplifying apparatus includes a preamplifier that divides 
the audio input signal into positive and negative portions to preamplify the positive and negative 
portions and outputs the preamplified positive and negative portions, a power supply to supply 
first through M-th positive and negative voltages having different levels, a power amplifier that 
selects a positive supply voltage having a level proportional to the level of the preamplified 
positive portion among the first through M-th positive voltages and a negative supply voltage 
having a level proportional to the level of the preamplified negative portion among the first 
through M-th negative voltages, amplifies the preamplified positive and negative portions again 
in response to the selected positive and negative supply voltages, respectively, and outputs the 
amplified positive and negative portions, and a signal synthesizer that combines the amplified 
positive and negative portions output from the power amplifier and outputs the combined result 
as the audio output signal. 

[001 1] According to a further embodiment of the present invention, an audio power 
amplifying method performed by a b-th power amplifying terminal (1 < b < B) of an audio power 
amplifying apparatus including the first through B-th power amplifying terminals, each of which 
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power-amplifies an alternating current (AC) audio input signal input from the outside and outputs 
the power amplified result as an audio output signal. The audio power amplifying method 
includes dividing the audio input signal into positive and negative portions to preamplify the 
positive and negative portions and obtain the preamplified positive and negative portions, 
selecting a positive supply voltage having a level proportional to a level of the preamplified 
positive portion among first through M-th positive voltages having different levels, selecting a 
negative supply voltage having a level proportional to a level of the preamplified negative 
portion among first through M-th negative voltages having different levels, amplifying the 
preamplified positive and negative portions using the selected positive and negative supply 
voltages, respectively, and combining the amplified positive and negative portions to produce 
the audio output signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects and advantages of the present invention will become 
more apparent and more readily appreciated by describing in detail preferred embodiments 
thereof with reference to the accompanying drawings in which: 

FIG. 1 is a schematic block diagram of an audio power amplifying apparatus according 
to an embodiment of the present invention; 

FIG. 2 is a block diagram of the b-th power amplifying terminal of FIG. 1 ; 

FIG. 3 is a flowchart of an audio power amplifying method according to an embodiment 
of the present invention performed by the b-th power amplifying terminal of FIG. 2; 

FIG. 4 is a circuit diagram showing embodiments of the preamplifier, the power amplifier, 
and the signal synthesizer of FIG. 2 according to an embodiment of the present invention; and 

FIG. 5 is a graph to explain an exemplary operation of the audio power amplifying 
apparatus of FIG. 4. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0013] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0014] Referring to FIG. 1 , an audio power amplifying apparatus according to an embodiment 
of the invention includes first through B-th power amplifying terminals 10, ... , and 12. Each of 
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the first through B-th power amplifying terminals 1 0, . . . , and 1 2 amplifies the power of an input 
AC audio input signal received from an outside device via an input terminal IN, and outputs the 
power amplified result as an audio output signal to another output device such as a speaker (not 
shown) through a corresponding output terminal OUTl . . . , or OUT B . For example, a b-th 

power amplifying terminal 10 or 12 amplifies the power of an AC audio input signal 

received from the outside through the input terminal IN, and outputs the power amplified result 
as an audio output signal through an output terminal OUT b , where 1 < b < B. 

[001 5] The configuration and operation of the b-th power amplifying terminal 1 0, . . . , or 1 2 
according to an embodiment of the present invention and an audio power amplifying method 
performed by the b-th power amplifying terminal 10, ... , or 12 according to the present invention 
will now be described with reference to FIGS. 2 and 3. 

[0016] FIG. 2 is a block diagram of the b-th power amplifying terminal 10, ... , or 12 of FIG. 1 
according to the present invention. Referring to FIG. 2, the b-th power amplifying terminal 10, 
... , or 12 includes a preamplifier 20, a power supply 22, a power amplifier 24, and a signal 
synthesizer 26. 

[0017] FIG. 3 is a flowchart of an audio power amplifying method according to an 
embodiment of the present invention performed by the b-th power amplifying terminal of FIG. 2. 
Referring to FIG. 3, an audio input signal is divided into positive and negative portions to amplify 
the positive and negative portions, and the amplified positive and negative portions are again 
power amplified in accordance with the levels of the amplified results (operations 40-42), and 
the power amplified results are combined to obtain an audio output signal (operation 44) 

[001 8] In operation 40, the preamplifier 20 of the b-th power amplifying terminal 10 or 1 2 

of FIG. 2 divides an AC audio input signal received from the outside device via the input 
terminal IN into positive and negative portions, amplifies the divided positive and negative 
portions, and outputs amplified positive and negative portions 30 and 32 to the power amplifier 
24 as preamplified positive and negative portions. In this case, the preamplifier 20 can vary an 
amplification factor in response to an audio output signal fed back from the signal synthesizer 
26. 

[0019] After operation 40, the power amplifier 24 selects a positive supply voltage having a 
level proportional to a level of the preamplified positive portion 30 among first through M-th 
positive voltages +Vt through +V M (M > 3) which are output from the power supply 22, and 
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selects a negative supply voltage having a level proportional to the level of the preamplified 
negative portion 32 among first through M-th negative voltages -V^ through -V M . Also, the 
power amplifier 24 amplifies the preamplified positive and negative portions 30 and 32 again in 
response to the selected positive and negative supply voltages, respectively, and outputs the 
amplified positive and negative portions to the signal synthesizer 26 as power amplified positive 
and negative portions 34 and 36 (operation 42). To accomplish this, the power supply 22 
outputs the first through M-th positive voltages +V-! through +V M having different levels and the 
first through M-th negative voltages -Vi through -V M having different levels to the power amplifier 
24. In this case, the level |V A | (1 <A < M) of each supply voltage becomes lower from the first 
to the M-th voltages. That is, |V-,| >|V 2 |>|V 3 |> ... , |Vm- 2 |>|V M -i|>|V m |. 

[0020] After operation 42, the signal synthesizer 26 combines the power amplified positive 
and negative portions 34 and 36 and outputs the combined result as an audio output signal via 
the output terminal OUT b (operation 44). Consequently, the audio power amplifying apparatus 
and method according to the present invention shown in FIG. 2 and 3, respectively, enable the 
power of an audio input signal to be amplified in a push-pull type of method. 

[0021] The configuration and operation of an embodiment of the b-th power amplifying 
terminal 10, ... , or 12 of FIG. 2 according to the present invention will now be described with 
reference to FIG.4. FIG. 4 is a circuit diagram showing embodiments 20A, 24A, and 26A of the 
preamplifier 20, the power amplifier 24, and the signal synthesizer 26 of FIG. 2 according to the 
present invention, respectively. Referring to FIG. 4, the circuit includes a preamplifier 20A, a 
power amplifier 24A, and a signal synthesizer 26A. 

[0022] The preamplifier 20A includes resistors Ri'-Ri 3 \ capacitors C1-C4, an operational 
amplifier 50, a Zener diode ZD, and transistors Q1 '-Q4\ The resistor is connected to a 
negative input terminal of the operational amplifier 50 and is an input bias resistor to bias the 
negative input terminal to a zero potential. In this case, a negative feedback capacitor C1 and 
the resistor R 4 ' determine the lower cutoff frequency f L as expressed by Equation (1): 

1 

[0023] The resistors R 3 and R 4 ' shown in FIG. 4 determine a voltage gain amplified by the 
operational amplifier 50, and the capacitors C2, C3, and C4 prevent oscillation. The resistor 
R 2 ' matches impedances, and the resistor R 13 ' stabilizes the amplification factors of the first 
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through M-th current amplifiers 60-74. A constant-current source includes the transistors Q1 ' 
and Q2\ the Zener diode ZD, and the resistors R 5 ', Re', R 8 \ and V control the base current of 
pre-drive transistors Q3' and Q4\ Here, the resistors R 7 \ R 9 ', R10', and R 12 ' are provided to 
bias the transistors Q3' and Q4'. 

[0024] The power amplifier 24A shown in FIG. 4 includes first through 2M-th resistors R., 
through R 2M , which are connected in series between the preampiified positive portion 30 and the 
preamplified negative portion 32, first through 4M-4-th diodes Di-D 4M -», first through 2M-th 

current amplifiers 60 62, 64, 70 72, and 74, and a transistor Q1 3. Here, the first 

through M-th current amplifiers 60, ... , 62, and 64 are connected to each other in series and to 
the first through M-th positive voltages +Vi - +V M , respectively, output from the power supply 22. 
For example, the first current amplifier 60 is connected to the first voltage +V 1 having the highest 
positive level, which is output from the power supply 22, the M-1-th current amplifier 62 is 
connected to the positive M-1-th voltage +V M .i having the next lowest positive level, which is 
output from the power supply 22, and the M-th current amplifier 64 is connected to the M-th 
positive voltage +V M having the lowest positive level, which is output from the power supply 22. 

[0025] In this case, the M+1 -th through 2M-th current amplifiers 70, ... , 72, and 74 are 
connected in series to each other and to the first through M-th negative voltages -^/^ through 
-V M , respectively, output from the power supply 22. For example, the M+1-th current amplifier 
70 is connected to the first negative voltage -V-i having the lowest negative level, which is output 
from the power supply 22, the 2M-1-th current amplifier 72 is connected to the M-1-th negative 
voltage -V M -i having the next highest negative level, which is output from the power supply 22, 
and the 2M-th current amplifier 74 is connected to the M-th negative voltage -V M having the 
highest negative level, which is output from the power supply 22. 

[0026] To this end, each of the first through 2M-th current amplifiers 60, ... , 62, 64, 70 

72, and 74 is configured to have a first transistor Q1, ... , Q3, Q5, Q8 Q10, orQ12, a 

second transistor Q2, ... , Q4, Q6, Q7, ... , Q9, or Q11, and a bias resistor R m+h ... , R 2M +4, 
R 2 m + 5, R2M+6, ■ • ■ , R2M + 7, or R 2M+8 . That is, each of the first through 2M-th current amplifiers 60, 
... , 62, 64, 70, 72, and 74 can have a Darlington configuration. 

[0027] Here, the first transistor Q1, ... , Q3, Q5, Q8 Q10, orQ12 has a base, which is 

connected to a corresponding bias input port 90 92, 94, 96, ... , 98 or 100, and a collector 

which is connected to a corresponding positive or negative voltage +V 1f ... , +V M -i, +V M , -NA 
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-V M -i, or -V M . In this case, one side of the bias resistor R 2M+ i, ■ ■ , R2M+4, R2M+5, R2M+6, , R2M+7, 
or R 2M+ 8 is connected to an emitter of the first transistor Q1, ... , Q3, Q5, Q8, ... , Q10, or Q12. 
The second transistor Q2, ... , Q4, Q6, Q7, ... , Q9, or Q11 has a base, which is connected to 
the emitter of the first transistor Q1, ... , Q3, Q5, Q8, ... , Q10, or Q12, and a collector and an 
emitter which are connected between the collector of the first transistor Q1 , . . . , Q3, Q5, Q8, 
Q10, or Q12 and the other side of the bias resistor R 2 m+i, • •• , R2M+4, R2M+5, R2M+6, ... , R2M+7, or 

R2M+8- 

[0028] The operation of the first through 2M-th current amplifiers 60, ... , 62, 64, 70, 72, 
and 74 having the configuration described above will now be described. The first current 
amplifier 60 is biased in response to a voltage at a third node N3 between the first resistor 
and the preamplified positive portion 30. In this case, the m-th current amplifier (2 < m < M-1) 
is biased in response to a voltage at a first node N1 between the m-1-th resistor R 1s ... , or R M - 2 
and the m-th resistor R 2i ... , or R M -i to amplify the current output from the m-1-th current 
amplifier and output the amplified current to the m+1-th current amplifier. The M-th current 
amplifier 64 is biased in response to a voltage at a fifth node N5 between the M-1-th resistor 
Rm-i and the M-th resistor R M to amplify the current output from the M-1-th current amplifier 62 
and output the amplified current to the signal synthesizer 26A as the power amplified positive 
portion 34. The M+1-th current amplifier 70 is biased in response to a voltage at a fourth node 
N4 between the M+1-th resistor R M+1 and the preamplified negative portion 32. In this case, the 
M+m current amplifier is biased in response to a voltage at a second node N2 between the 
M+m-1-th resistor R M+ i, ... , or R 2M . 2 and the M+m-th resistor R M+2 , ... , or R 2M -i to amplify the 
current output from the M+m-1 current amplifier and to output the amplified current to the 
M+m+1-th current amplifier. The 2M-th current amplifier 74 is biased in response to a voltage 
at a sixth node N6 between the 2M-1-th resistor R 2M -i and the 2M-th resistor R 2M to amplify the 
current output from the 2M-1-th current amplifier 72 and to output the amplified current to the 
signal synthesizer 26A as the power amplified negative portion 36. 

[0029] For example, if m equals M-1 , the M-1-th current amplifier 62 is biased in response to 
a voltage at a first node N1 between the M-2-th resistor R M . 2 and the M-1-th resistor R M .i to 
amplify the current input from an M-2-th current amplifier (not shown) in a direction indicated by 
an arrow and to output the amplified current to the M-th current amplifier 64 in the direction 
indicated by an arrow. In this case, the 2M-1-th current amplifier 72 is biased in response to a 
voltage at a second node N2 between the 2M-2-th resistor R 2M - 2 and the 2M-1-th resistor R 2M _<| 
to amplify the current input from a 2M-2-current amplifier (not shown) in a direction indicated by 



Docket No. 1643.1001 



an arrow and to output the amplified current to the 2M-th current amplifier 74 in a direction 
indicated by an arrow. Therefore, it can be noted that the operation start level of the first 
through 2M-th current amplifiers 60, ... , 62, 64, 70, 72, and 74 is determined by the first 
through 2M-th resistors through R 2M and the first through 2M-th voltages +V 1t ... , +V M . 1( +V M , 
-V 1f ... , -V M -i,and -V M . 

[0030] The first diode has an anode and a cathode coupled to a third node N3 and the 
bias input port 90 of the first current amplifier 60, respectively, and the second diode D M has a 
cathode and an anode coupled to the fourth node N4 and the bias input port 96 of the M+1-th 
current amplifier 70, respectively. The m+1-th diode, which is one of the third through M-th 
diodes, has an anode and a cathode coupled to the first node N1 and a bias input port of the 
m-th current amplifier, respectively. Similarly, the M+m-1-th diode, which is one of the M+1-th 
through 2M-2-th diodes, has a cathode and an anode coupled to the second node N2 and a 
bias input port of the M+m current amplifier, respectively. 

[0031] For example, if m equals M-1 , the M-th diode D M has an anode and a cathode 
coupled to the first node N1 and the bias input port 92 of the M-1-th current amplifier 62, 
respectively, and the 2M-2-th diode D 2 m-2 has a cathode and an anode coupled to the second 
node N2 and the bias input port 98 of the 2M-1-th current amplifier 72, respectively. 

[0032] The first through 2M-2-th diodes D-i through D 2M -2 having the configuration described 
above prevent the base-emitter voltage of each of the first transistors Q1 , . . . , Q3, Q5, Q8, . . . , 
Q10, and Q12 from exceeding a normal or threshold value. The absence of the first through 
2M-2-th diodes through D 2 m-2 may cause a Zener breakdown at an emitter-base junction of 
each of the first transistors Q1, ... , Q3, Q5, Q8, ... , Q10, and Q12, thereby causing the first 
transistors not to operate. 

[0033] Furthermore, the x-th diode (2M-1 < x < 3M-3), which is one of the 2M-1-th through 
3M-3-th diodes D 2M -i, • •• , D 3M - 4 , and D 3 m-3, has an anode and a cathode coupled to the outputs 
of x-2M+3-th positive voltage +V 2 , ... , +V M -i, or +V M and x-2M+2-th current amplifier 60, ... , or 
62, respectively. For example, if x = 3M-3, the 3M-3-th diode D 3M -3 has an anode and a 
cathode coupled to the outputs of the M-th positive voltage +V M and the M-1-th current amplifier 
62, respectively. The y-th diode (3M-2 < y < 4M-4), which is one of the 3M-2-th through 
4M-4-th diodes D 3M - 2 , ... , D 4M _ 5 , and D 4 m-4, has a cathode and an anode coupled to the outputs 
of the y-3M+4-th negative voltage -V 2> . . . , -V M -i, or -V M and the y-2M+3-th current amplifier 70, 
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. , or 72, respectively. For example, if y = 4M-4, the 4M-4-th diode D 4M -4 has a cathode and 
an anode coupled to the outputs of the M-th negative voltage -V M and the 2M-1-th current 
amplifier 72, respectively. 

[0034] The 2M-1-th through 4M-4-th diodes D 2M -i, ... , and D 4M . 4 having the configuration 
described above prevent a reverse flow of current. For example, the x-th diode prevents 
reverse flow of current when the level of the output of the x-2M+2-th current amplifier 60, ... , or 
62 is higher than that of the x-2M+3-th positive voltage +V 2 , . . . , +VWi, or +V M . The y-th diode 
prevents reverse flow of current when the level of the y-3M+4-th negative voltage -V 2 , . , -V M - 1( 
or -V M is higher than that of the output of the y-2M+3-th current amplifier 70, ... , or 72. 

[0035] The signal synthesizer 26A includes of resistors R 2M+2 and R 2M+3 connected in series 
between the power amplified positive portion 34 output from the M-th current amplifier 64 in a 
direction indicated by an arrow and the power amplified negative portion 36 output from the 
2M-th current amplifier 74 in a direction indicated by an arrow. Here, the resistors R 2M+2 and 
R2M+3 prevent occurrences of overcurrent. That is, the resistors R 2M+2 and R 2M+ 3 prevent 
parameters of the first and second transistors of each current amplifier 60, ... , 62, 64, 70, 
72, or 74, such as current amplification gain, from being affected by environmental conditions 
such as temperature. In this case, an audio output signal is output from between the resistors 
R 2M+ 2 and R 2M+3 via an output terminal OUT b . 

[0036] In order to compensate for the temperature, the power amplifier 24A of the b-th power 
amplifying terminal 10, ... , or 12 shown in FIG. 4 further includes the transistor Q13 having a 
base connected between the M-th and 2M-th resistors R M and R 2M and a collector and an 
emitter connected between the fifth and sixth node N5 and N6, respectively. 

[0037] The operation of the audio power amplifying apparatus according to the embodiment 
of the present invention including the preamplifier 20A, the power amplifier 24A, and the signal 
synthesizer 26A shown in FIG. 4 will now be described in more detail. First, an audio input 
signal is input through the input terminal IN and is amplified in the operational amplifier 50. The 
amplified signal is provided to transistors Q1' and Q2' through resistors R 2 \ R 5 \ and Re*. Thus, 
the positive portion of the audio input signal amplified by the operational amplifier 50 is applied 
to the base of transistor Q3', and the negative portion thereof is applied to a base of transistor 
Q4'. In this case, the transistor Q3' amplifies the positive portion of the audio input signal 
applied to its base and outputs the amplified result 30 to the power amplifier 24A as a 
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preamplified positive portion. The transistor Q4' amplifies the negative portion of the audio 
input signal applied to its base and outputs the amplified result 32 to the power amplifier 24A as 
a preamplified negative portion. 

[0038] The first through M-th resistors through R M , the first and the third through M-th 
diodes D<| and D 3 -D M , and the first through M-th current amplifiers 60, ... , 62, and 64 of the 
power amplifier 24A power-amplify only the preamplified positive portion 30 and output the 
power amplified positive portion 34 to the signal synthesizer 26A. The M+1 -th through 2M-th 
resistors R M+ i through R 2 m, the second and the M+1-th through 2M-2-th diodes D 2 and 
D m+ i-D 2 m-2, and the M+1-th through 2M-th current amplifiers 70, ... , 72, and 74 of the power 
amplifier 24A power-amplify only the preamplified negative portion 32 and output the power 
amplified negative portion 36 to the signal synthesizer 26A. 

[0039] For ease of understanding, assuming that M equals 3, an exemplary operation of the 
audio power amplifying apparatus according to the present invention having the preamplifier 
20A, the power amplifier 24A, and the signal synthesizer 26A will now be described. FIG. 5 is 
a voltage-time graph for explaining the exemplary operation of the audio power amplifying 
apparatus of FIG. 4. Here, the voltage denotes a positive or negative supply voltage supplied 
to the power amplifier 24A. An analog signal 120 represents the positive and negative portions 
preamplified by the preamplifer 20A. 

[0040] If the preamplified positive and negative portions 30 and 32 exist between +V 3 and -V 3 
(interval C) as shown in FIG. 5, the third and sixth current amplifiers 64 and 74 operate while the 
first, second, fourth, and fifth current amplifiers 60, 62, 70 and 72 do not operate. This is 
because transistors Q2, Q4, Q7, and Q9 are in a high impedance state. For example, as 
shown in FIG. 5, the third positive voltage +V 3 is selected among the first through third positive 
voltages +Vi through +V 3 as a positive supply voltage, and the third negative voltage -V 3 is 
selected among the first through third negative voltages through -V 3 as a negative supply 
voltage. In this case, the power amplifier 24A power-amplifies the positive and negative 
portions 30 and 32 in response to the third positive and negative voltages +V 3 and -V 3 , 
respectively. Thus, as shown in interval C of FIG. 5, the third positive and negative voltages 
+V 3 and -V 3 are supplied as positive and negative supply voltages to reduce power loss 
(shadowed portions) 122 and 124 as compared to supplying +NA, or +V 2 and A/^ or -V 2 as the 
positive and negative supply voltages, respectively. 
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[0041] If the preamplified positive and negative portions 30 and 32 exist between +V 3 and 
+V 2 and between -V 2 and -V 3 (interval B) as shown in FIG. 5, the second and fifth current 
amplifiers 62 and 72 operate while the first, third, fourth, and sixth current amplifiers 60, 64, 70 
and 74 do not operate. This is because the transistors Q2 and Q7 are in a high impedance 
state and the third positive and negative voltages +V 3 and -V 3 are cut off by the sixth and eighth 
diodes D 3M - 3 and D 4 m-4. For example, as shown in FIG. 5, the second positive voltage +V 2 is 
selected among the first through third positive voltages +Vi through +V 3 as a positive supply 
voltage, and the second negative voltage -V 2 is selected among the first through third negative 
voltages -Vi through -V 3 as a negative supply voltage. In this case, the power amplifier 24A 
power-amplifies the preamplified positive and negative portions 30 and 32 in response to the 
second positive and negative voltages +V 2 and -V 2 , respectively. Thus, as shown in interval B 
of FIG. 5, the second positive and negative voltages +V 2 and -V 2 are supplied as positive and 
negative supply voltages to reduce power loss (shadowed portions) 126 and 128 compared to 
supplying +Vi and -Vi as positive and negative supply voltages, respectively. 

[0042] If the preamplified positive and negative portions 30 and 32 exist between +V 2 and 
+V 1 and between -Vi and -V 2 (interval A) as shown in FIG. 5, the first and fourth current 
amplifiers 60 and 70 operate while the second, third, fifth, and sixth current amplifiers 62, 64, 72 
and 74 do not operate. This is because the transistors Q4, Q6, Q9, and Q1 1 are in a saturated 
state, the second positive and negative voltages +V 2 and -V 2 are cut off by the seventh and 
ninth diodes D 2M -i and D 3M - 2 , and the third positive and negative voltages +V 3 and -V 3 are cut off 
by the sixth and eighth diodes D 3M . 3 and D 4M ^. For example, as shown in FIG. 5, the first 
positive voltage +V<j is selected among the first through third positive voltages +Vi through +V 3 
as a positive supply voltage, and the first negative voltage -Vi is selected among the first 
through third negative voltages -Vi through -V 3 as a negative supply voltage. In this case, the 
power amplifier 24A power-amplifies the positive and negative portions 30 and 32 in response 
to the first positive and negative voltages +Vi and -Vi, respectively. Thus, as shown in interval 
A of FIG. 5, the power losses (shadowed portions) 130 and 132 occur when supplying the first 
positive and negative voltages +Vi and -Vi. 

[0043] That is, the audio power amplifying apparatus and method according to the present 
invention automatically determines the positive and negative supply voltages linearly according 
to the level of an audio input signal, and amplifies the power of the audio input signal using the 
determined supply voltages. 
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[0044] As described above, unlike a conventional audio amplifying apparatus, the audio 
power amplifying apparatus and method according to the present invention do not require a 
separate comparator to detect the level of an audio input signal, thereby reducing the 
manufacturing cost and a chip size when it is implemented by a single chip. Furthermore, the 
present invention linearly selects a voltage supplied from the power supply, thereby preventing 
the high frequency noise due to switching of the comparator used in the conventional audio 
power amplifying apparatus while reducing distortion. Additionally, the present invention can 
increase the number of levels of supply voltages to be selected by providing additional 
transistors for a current amplifier. 

[0045] Although a few preferred embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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